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Systematic studies on the gain and the energy resolution have been carried out varying the voltage across the GEM foils for both 
single mask and double mask triple GEM detector prototypes. Variation of the gain and the energy resolution have also been 
measured varying either the drift voltage, transfer voltage and induction voltage keeping other voltages constant. The results of the 
systematic measurements has been presented. 
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1. Introduction 

Triple GEM detectors will be used to instrument the CBM 
(Compressed Baryonic Matter) muon detector MUCH (MUon 
CHamber) at the future Facility for Antiproton and Ion Re¬ 
search (FAIR) in Darmstadt, Germany |[llS[l,0]- In the GSI 
detector laboratory an R&D effort has been performed to study 
the characteristics of both the single and double mask GEM 
detectors illSH]. In this study, the gain and the energy res¬ 
olution have been measured systematically employing an Ee^^ 
source as a function of the voltages applied to the GEM foils 
and different gaps. In this article the results of the systematic 
measurements have been presented. 

2. Description of the GEM modules and electronics 

In this measurement both single-mask and double-mask stan¬ 
dard triple GEM detectors of area 10 cm x 10 cm have been 
used. The GEM foils are obtained from CERN. The drift gap, 
2-transfer gaps and induction gap has been kept of 3, 2,2, 2 mm 
respectively for both type of chambers. The read out plane con¬ 
sist of 256 number of 6x6 mm^ pads. All the readout pads are 
connected to four connectors each with 64 connections. Al¬ 
though there are a segmented readout pad for the chamber, in 
this study the signals obtained from all the pads from one 64 pin 
connectors, summed by an sum-up board and a single input has 
been fed to a charge sensitive preamplifier. The output of the 
preamplifier has been fed to a PXI Lab VIEW based data acqui¬ 
sition system j^]. In this systematic measurement a premixed 
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gas of Argon and CO2 in 70/30 volume ratio has been used for 
the chambers. 

The high voltage (HV) to the GEM is applied by a seven- 
channel HVG210 power supply made by LNE-INEN |@]. The 
HVG210 module allows for controlling the power supply volt¬ 
age of a triple GEM detector. The module communicates with 
peripherals via CAN bus. HVG210 power supply is composed 
by seven almost identical sections each of them being able to 
produce a specified voltage level with a current limiting option. 
11 MQ (10 -H 1)[R] protection resistance have been used on the 
top of all the GEM foils and on the drift plane. This particular 
HV module has an advantage that individual voltage to different 
GEM planes can be applied and current from individual chan¬ 
nels can be read out. 

3. Measurements and results 

In this study, the gain of the detectors have been measured 
by obtaining the mean position of 5.9 keV peak of Ee^^ X-ray 
spectrum with Gaussian fitting 0. The % energy resolution 
is defined as ^ x 100, where cr is the standard devia- 
tion of the Gaussian peak. During these measurements the drift 
field, transfer fields and the induction field are kept constant at 
2.33 kV/cm, 3.25 kV/cm and 3.25 kV/cm respectively for both 
the single mask and double mask GEM detectors. The varia¬ 
tion of the gain and energy resolution of these detectors with 
that of the global GEM voltage (AV1-1-AV2-1-AV3) are shown in 
Eigure[T]and Eigure|2] respectively. Eor both the detectors the 
gain increases exponentially with the global GEM voltage. The 
energy resolution value decreases as gain increases for both the 
chambers. 

The variation of the gain and the energy resolution have 
also been measured varying the drift voltage, induction voltage. 
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Figure 1: Variation of the gain as a function of the GEM global voltage. 
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Figure 4: Variation of the energy resolution as a function of the different volt¬ 
ages. 
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Figure 2: Variation of the energy resolution as a function of the GEM global 
voltage. 


transfer voltage 1, transfer voltage 2 and both the transfer volt¬ 
age simultaneously. During these all measurements the voltage 
setting across the OEMs are kept at Ayi=365 V, AV2=360 V 
and AV’3=355 V respectively from top (drift plane side) to bot¬ 
tom (pad plane side). For each set of readings, say during the 
drift voltage variation all other voltages such as induction volt¬ 
age and transfer voltages are kept constant according to the cor¬ 
responding electric fields mentioned above. The variation of the 
gain and the energy resolution of both these detectors as a func¬ 
tion of the respective voltage variation are shown in Figure [3] 
and Figure Irrespective ly. 


4. Conclusions 

In the GSI detector laboratory a systematic study has been 
carried out to measure the variation the gain and the energy res¬ 
olution as a function of the voltages applied to the GEM foils 
and different gaps such as drift gap, transfer gaps and the in¬ 
duction gap, employing an Fe^^ source for both the single and 
double mask GEM detectors. It has been observed that for both 
the detectors gain increases exponentially with the global GEM 
voltage. It has also been observed that for very low and very 
high drift voltage the gain is somewhat reduced, while it is 
nearly constant at the intermediate values. In case of other volt¬ 
age variations such as the induction and transfer voltages, it has 
been observed that the gain increases with the voltage and satu¬ 
rates at some point. The energy resolution always decreases as 
gain increases. 
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Figure 3: Variation of the gain as a function of the different voltages. 
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